Abstract. As the fast development of China's economy, the power generation has increased rapidly to support the economic growth. In China, thermal power, as a traditional power generation, consumes more fossil energy and brings great damage on environment. As for wind power, a clean and renewable power generation, uses wind energy and is beneficial to environment. In order to describe the differences between these two generations in detail, this paper compared the thermal power with the wind power from the generating total cost to the environmental impact in a quantitative way. And the scenario analysis was adopted for predicting the energy conservation and the emission reduction by wind power. The results show that: (1) Coal is still the dominant input for energy consumption in China and the installed capacity of thermal power takes 65% to total installed capacity. As for the wind power, wind energy only has a share of 5.89% to the total energy consumption and the installed capacity of wind power contributes 8% on total installed capacity. (2) The total cost of thermal power is higher than that of wind power, with 0.47 yuan/KWh. (3) Comparing with the thermal power, the wind power save 238.87 million tons of coal equivalent in total. In addition, the wind power reduces 668.54 million tons of CO 2 emissions, 1.73 million tons of SO 2 emissions, 1.8 million tons of NO x emissions and 0.3 million tons of smoke emissions during 2008 to 2015. (4) The coal conservation and the emission reduction by wind power are much greater in high economic growth rate scenario.
Introduction
China has become the fastest developing country in the word and its economy is increasing rapidly in the recent a few decades. Due to the fast growth of economy, the power generation has been increased quickly recently to support the rapid development in China and will continue to increase in the future [1] . And in China, the thermal power is still dominant in power generation, with 74% to total power generation in 2013 [2] . Because of the great coal consumption by thermal power plants, the primary energy is decreasing in a fast speed and the environment is facing with a severe damage. Coal combustion contributes greatly on the Sulphur dioxide (SO 2 ) emission, Carbon dioxide (CO 2 ) emission, nitrogen oxides (NO x ) emission and particulate matter (PM) emission [2] . As for the wind power, it is a clean and renewable energy for power generating. The wind power could help with emissions reduction and energy conservation [3] . And the wind energy is abundant in China due to its vast land and long coastline [3] . It is clearly to find that the wind power is a sustainable and clean generation with environmentally friendly production using green and renewable energy [4] [5] [6] , then it is essential to promote this generation for adjusting the coal-dominant energy structure and realizing the low-carbon society. Obviously, there are significant differences between the thermal power and the wind power. In this paper, the differences will be analyzed from the generating cost and the environmental impacts quantitatively. In addition, the scenario analysis is accepted in this paper to make a prediction on energy conservation and emission reduction by wind power, when it comparing with the thermal power.
The rest of this paper is arranged as following: the method introduction and data description are in Section 2; the energy structure for generation is presented in Section 3; Section 4 shows the differences between thermal power and wind power quantitatively and Section 5 makes a conclusion.
Method and Data
In previous studies, scenario analysis is a widely approach to generate strategic insight for decision and policy makers [7] . And it mainly discusses indicators trends based on the future scenarios of economic and social development objectives [8] [9] [10] . This paper adopts this method to describe the scenario trends of China's economic growth, then predicts the energy savings and environmental impact of wind power. According to China's 13th Five-Year plan in 2015 [11] , three scenarios are constructed as shown in Table 1 . 
Energy Consumption for Power Energy Consumption Structure
In 2015, China has consumed 4.3 billion tons of coal equivalent [12] . Just as shown in Figure 1 , coal still has great share to total energy consumption, with 63.64%. And the proportion of petroleum ranks second with 18.58%. In addition, the clean energies including wind power, hydroelectric, natural gas, nuclear power, photovoltaic and geothermal account for 17.78% in total.
And the new energies consisting of wind power, nuclear power, hydroelectric and geothermal is only 3.4% for total energy consumption. The percentage of new energy for total energy consumption is a little small. It is obvious to find that new energy has great potential in adjusting energy structure in China. The new energy would contribute greatly on reducing the primary energy consumption in China and changing the coal-dominant energy consumption structure gradually in the future. Thus, it is essential and important to pay more attention to exploring and using new energy. 
Energy Consumption for Powering
Based on China's 13th Five-Year plan in 2015 [11] , the total energy consumption will be controlled within 5.0 billion tons of coal equivalent and the share of coal consumption to total energy consumed will reduce to 58% in 2020. In addition, the proportion of non-fossil energy (including hydroelectric, nuclear power, wind power, photovoltaic, geothermal, marine energy and biomass energy) to primary energy consumption will reach up to 15% in 2020 [11] . In 2015, the percentage of non-fossil energy is 11.8% and it will increase 3.2 percentage points for realizing the goal in 2020. Therefore, the government in China has set goal for powering in detail. The target is that non-hydroelectric renewable energy will take 9% to the total energy for powering and the wind power will have the share of 6%. From Fig.2 , it can be clearly found that the installed capacity of thermal power accounts for 65% to total installed capacity and the share of hydroelectric ranks second, with 21%. The proportion for installed capacity of non-hydroelectric to total installed capacity is only 14% and the wind power has 8%.
Obviously, coal is dominant in energy consumption and generating power (coal is the main input for thermal power). For realizing low-carbon society and the goal in 2020, the new energy will be focused greatly.
Contractive Analysis of Wind Power and Thermal Power Generating Cost
In this paper, the cost of thermal power is only the generating cost, not including heating cost. And the environmental cost which is used to reduce the environmental impact by thermal power plant, takes account for the cost of thermal power, but the cost of wind power is not including the environmental cost due to it has little emissions. Because the coal is the dominant input for thermal power, the cost of coal mining and coal transportation is considered in environmental cost of thermal power. Just as can be seen from Table 2 , the generating cost of thermal power is cheaper than that of wind power, with 0.09 yuan/KWh. While when taking account for the environmental benefit of wind power, the total cost of thermal power is higher than that of wind power, with 0.47 yuan/KWh. 
Environmental Impact
Power generation has enormous influence on air pollution in China since it is mostly from thermal power plants [14] . But wind power not only can improve the environmental quality, but also can save primary energy consumptions as shown in Table 3 . Obviously, during 2008 to 2015, comparing with the thermal power, the wind power saves 238.87 million tons of coal equivalent in total. In addition, the wind power reduces 668.54 million tons of CO 2 emissions, 1.73 million tons of SO 2 emissions, 1.8 million tons of NO x emissions and 0.3 million tons of smoke emissions. In addition, the scenario analysis is adopted to predict the value of coal saving and pollutions reducing. It is visible and intuitional to find that the wind power has great potential for energy consumption and pollutions emissions. From Table 4 and Table 5 , as the economic growth rate increasing, the coal equivalent conservation and the emission reduction by thermal power are increasing accordingly.
Summary
In this paper, the authors compare the thermal power with the wind power from the generating total cost to the environmental impact in a quantitative way. Apparently, the total cost of thermal power is higher than that of wind power, with 0.47 yuan/KWh. And comparing with the thermal power, the wind power save 238.87 million tons of coal equivalent in total. In addition, the wind power reduces 668.54 million tons of CO2 emissions, 1.73 million tons of SO2 emissions, 1.8 million tons of NOx emissions and 0.3 million tons of smoke emissions during 2008 to 2015. What's more, the scenario analysis is accepted to predict the energy conservation and the emission reduction by wind power. It is obvious to find that the coal conservation and the emission reduction by wind power are much greater in high economic growth rate scenario.
